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MTD FOR SINGLE VARIABLE / COMPONENT OF ENSEMBLE 
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Acquisition System: Measuring device (probe) 

has input-output characteristic of differential discriminator. 

xn(t) is input variable, scalar or vector, or component of ensemble. 

E.G., SURFACE (IMAGE) GIVEN BY MATRIX CAN BE VIEWED AS DISCRETE ENSEMBLE. 

D AND R^ ARE PARAMETERS OF PROBE. D IS ANOTHER VARIABLE (NORMALLY OF 
SAME NATURE AS INPUT VARIABLE), SERVING AS UNIT, OR DATUM. R^ IS WIDTH, 
OR RESOLUTION, PARAMETER. 

K^t) IS MODULATING VARIABLE, GENERALLY OF DIFFERENT NATURE THAN INPUT 
VARIABLE. E.G., K^t) = constant LEADS TO MTD AS AMPLITUDE DENSITY, AND 
Kp{t) = \x^{t)\ LEADS TO MTD AS COUNTING DENSITY/RATE. 
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Underlying Motivation 
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MTD FOR SCALAR FIELD 
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Acquisition System: Measuring device (probe) 

has input-output characteristic of differential discriminator. 

z(x,t) is input scalar variable (field ). e.g., monochrome 2d- surface 

(IMAGE) CAN BE VIEWED EITHER AS CONTINUOUS 2D SCALAR FIELD, OR AS 
DISCRETE ENSEMBLE OF VARIABLES. 

D AND AD ARE PARAMETERS OF PROBE. D IS DISPLACEMENT, OR THRESHOLD. It 
IS ANOTHER VARIABLE (NORMALLY OF SAME NATURE AS INPUT VARIABLE), SERVING 
AS UNIT, OR DATUM. AD IS WIDTH, OR RESOLUTION, PARAMETER OF PROBE. 

K(x,t) IS MODULATING VARIABLE, GENERALLY OF DIFFERENT NATURE THAN INPUT 
VARIABLE. E.G., K(x,t) = constant LEADS TO MTD AS AMPLITUDE DENSITY, AND 
K(x,t) = \z(x,t)\ LEADS TO MTD AS COUNTING DENSITY/RATE. 
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Acquisition System: Measuring device (probe) 

has input-output characteristic of differential discriminator. 

x[j,(a,t) is input vector variable (field). e.g., truecolor image can be 
viewed as continuous 3d vector field (with 2d position vector a). 

D AND R p ARE PARAMETERS OF PROBE. D IS DISPLACEMENT, OR THRESHOLD. It 
IS ANOTHER VARIABLE (NORMALLY OF SAME NATURE AS INPUT VARIABLE), SERVING 
AS UNIT, OR DATUM. R^ IS WIDTH, OR RESOLUTION, PARAMETER. 

K^(a,t) IS MODULATING VARIABLE, GENERALLY OF DIFFERENT NATURE THAN INPUT 
VARIABLE. E.G., K(a,t) = Constant LEADS TO MTD AS AMPLITUDE DENSITY, AND 
K^a.t) = 1^(5, t) I LEADS TO MTD AS COUNTING DENSITY/RATE. 
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